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Description 

[0001] This invention relates to coding of analog im- 
age signals. More particularly, but not exclusively, the 
invention relates to a circuit for quantizing image data 
used for representing analog image data in the form of 
a digital quantization code having a predetermined 
number of bits. 

[0002] In general, a previously proposed method for 
effecting analog-to-digital (A/D) conversion of analog 
image data has heretofore been carried out in the fol- 
lowing manner. That is, a range of values corresponding 
to the differences between the maximum values and the 
minimum values both selectable by respective pixels of 
an original image is divided according to the number of 
bits capable of being taken out as an output. Each of 
divided level ranges corresponding to the taken-out 
number of bits is represented in the form of a code using 
the corresponding number of bits. It is next decided to 
which level range the level of each pixel belongs. Fur- 
ther, a code indicative of the divided level range to which 
the level of each pixel belongs is taken out as a digital 
output signal. In this case, as a decode level (decode 
representative level) of the code which represents each 
divided level range at the time that a digital-to-analog 
(D/A) converting process is effected, a central value of 
each level range is used. 

[0003] This method is equivalent to a method of min- 
imizing quantization distortion developed in each pixel 
unit. When the level division is uniformly carried out, it 
is subjected to linear quantization. On the other hand, 
when the level division is non-uniformly made depend- 
ing on the probability of development of a pixel level, it 
is subjected to nonlinear quantization. However, the 
norm of minimizing the quantization distortion devel- 
oped in each pixel unit is applied even to either case as 
it is. 

[0004] Since the above-described A/D converting 
method can minimize a quantization error developed for 
each pixel and provide a satisfactory signal-to-noise (S/ 
N) ratio, the analog level of the original pixel can be re- 
placed with a decode representative level nearest to its 
analog level. 

[0005] However, the A/D converting method has a 
problem in that, although it is quantitatively satisfactory, 
visually remarkable deterioration is often developed in 
the restored or reproduced image. This occurs because 
a human being sees or takes an image as a time varia- 
tion (motion) in image or a spatial variation (details such 
as resolution, an outline or contour of an image, etc.) in 
image without taking the image as one pixel unit. 
[0006] When such a variation that the level of an im- 
age signal abruptly rises and reaches a flat level occurs 
as indicated by a solid line a in FIG. 6, for example, a 
decode signal at the time that the previously proposed 
A/D conversion for minimizing the quantization distor- 
tion for each pixel is effected is represented as indicated 
by a solid line b (corresponding to a line formed by con- 



necting points indicated by black circles or dots to one 
another). Even in the case of a range FW indicative of 
the flat level, the signal is brought into a "jagged or 
notched" state and is not faithful to a visual variation. 

5 [0007] Such notches give rise to deterioration in im- 
age when the reproduced image is seen with human 
eyes. When the notches are developed in a time direc- 
tion, they are brought to so-called jerkiness. A so-called 
edge busyness appears at an edge portion extending in 

10 a spatial direction, whereas so-called mosquito noise is 
produced at a flat portion. 

[0008] Thus, the previously proposed A/D converting 
apparatus has been designed uniformly based on the 
standard for minimizing the quantization distortion for 

15 each pixel and has been out of accord with the human 
visual characteristic. The more the number of bits in- 
creases, the more visual deterioration in image is made 
nonprominent. However, the previously proposed A/D 
converting apparatus has a problem in that since the 

20 quantized number of bits corresponding to an output sig- 
nal is fixed, an increase in the quantized number of bits 
runs to waste and the efficiency of transmission is re- 
duced in the case of such an image that the visual de- 
terioration is not developed. 

25 [0009] Even in the case of images which are in accord 
with the human visual characteristic, they are different 
in desired or favorite image quality from each other ac- 
cording to differences among individuals. Since the pre- 
vious A/D converting method can simply obtain the uni- 

30 form image created under the standard for minimizing 
the quantization distortion for each pixel, as each repro- 
duced or restored image, only a method of effecting ad- 
justments such as contrast, tints, sharpness, etc. on a 
reproduced analog image signal was used to set each 

55 image to the desired quality of image. 

[0010] European Published Patent Application EP-A- 
0,531 ,923 discloses an image-processing system that 
quantizes image data in a different way depending upon 
whether the pixel value is above or below a detected 

40 background signal level. 

[0011] European Published Patent Application EP-A- 
0,409,602 discloses a video data compression system 
in which range values are detected and used to control 
quantization so as to suppress ringing about edge tran- 

45 sitions. 

[0012] European Published Patent Application EP-A- 
0,479,510 discloses an image signal coding system in 
which quantization is controlled on a block-by-block ba- 
sis in dependence upon the detected activity in signal 
50 values within a block of signal values. 

[0013] Various aspects of the invention are set forth 
in the accompanying claims. 

[0014] According to at least a preferred embodiment 
of the invention there is provided an apparatus for ef- 
55 fecting A/D conversion of an image signal, which, when 
reference numerals employed in an embodiment to be 
described later are associated with the following com- 
ponents, comprises: 
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an A/D converter for converting the image signal in- 
to a first quantization code having an increased 
number of bits; 

class sorting means for effecting a sorting process 
on a pixel to be marked, according a pattern formed 
by a plurality of pixels provided near the periphery 
of the pixel and includingthe pixel to be marked; and 
requantizing means for adaptively requantizing a 
quantization code corresponding to the above pixel 
produced from the A/D converter according to the 
result of sorting by the class sorting means and a 
quality-of-image or image-quality switching signal 
and converting such a quantization code into a sec- 
ond quantization code having the number of bits not 
greater than that of the first quantization code. 

[0015] Such a preferred apparatus is capable of pro- 
viding various quality levels of reproduced images and 
various quantized number of bits. 
[0016] According to the preferred apparatus having 
the above construction, the class sorting means classi- 
fies the pixel to be marked into either one of a flat portion, 
an edge portion, an extreme-value portion, etc. accord- 
ing to the pattern formed by the plurality of pixels near 
the periphery of the pixel. According to the desired or 
favorite quality of an image designated based on the im- 
age-quality switching signal, the requantizing means ef- 
fects an adaptive requantizing process for taking great 
account of a pattern portion necessary as the above 
quality of image, for example, on each pixel datum out- 
put from the A/D converter. 

[001 7] When, for example, the term pixel fidelity (iden- 
tical to that employed upon the previously proposed A/ 
D conversion) is selected based on the image-quality 
switching signal, a pixel code output from the A/D con- 
verter is requantized in the form of a fewer second 
number of bits. When the number of bits in the A/D con- 
verter is 10 bits, for example, a code represented in the 
eight leftmost bits is selected and output by the requan- 
tization. The number of bits produced by the requanti- 
zation can be easily changed based on a switching sig- 
nal. 

[0018] When the term great importance to the visual 
characteristic is selected based on the image-quality 
switching signal, an adaptive requantizing process is ef- 
fected on, for example, a flat portion so as to produce a 
flat output. The number of bits at this time may be fixed 
to the number of bits selected based on a number-of- 
bits switching signal. However, the number of bits may 
be changed for each pixel. 

[0019] According to the preferred A/D converting ap- 
paratus, as has been described above, a quantized out- 
put code capable of obtaining an image of a quality ac- 
cording to user's preference can be obtained. 
[0020] Further, the number of bits to be output can be 
set according to the user's preference. Since the 
number of bits can be changed depending on the con- 
tents of an image, image data can be output on a low 



bit-rate basis. 

[0021] The invention will now be further described, by 
way of illustrative and non-limiting example, with refer- 
ence to the accompanying drawings, in which: 

5 

FIG. 1 is a block diagram illustrating one embodi- 
ment of an A/D converting apparatus according to 
the present invention; 

FIG. 2 is a view for describing an operation of a par- 
10 tial circuit employed in the one embodiment of the 
present invention; 

FIG. 3 is a view for explaining another operation of 
the partial circuit employed in the one embodiment 
of the present invention; 

15 FIG. 4 is a block diagram illustrating one example 
of the partial circuit employed in the one embodi- 
ment of the present invention; 
FIG. 5 is a view for describing a further operation of 
the partial circuit employed in the one embodiment 

20 of the present invention; and 

FIG. 6 is a viewfor describing one example of quan- 
tized outputs of a previously proposed A/D convert- 
ing apparatus and the A/D converting apparatus 
shown in FIG. 1 . 

25 

[0022] One embodiment of an apparatus for effecting 
A/D conversion on an image signal, according to this 
invention will hereinafter be described with reference to 
the accompanying drawings. 

30 [0023] FIG. 1 is a block diagram showing one embod- 
iment of an A/D converting apparatus according to this 
invention. An analog image signal Sv input through an 
input terminal 1 is supplied to an A/D converter 2, where 
each of pixel samples thereof sampled at a predeter- 

55 mined sampling frequency is converted into a quantiza- 
tion code having the number of bits greater than the 
number of bits required as an output. In the present em- 
bodiment, each of the pixel samples of the input analog 
image signal Sv is converted into digital pixel data rep- 

40 resented in the form of a 10-bit quantization code. The 
A/D converter 2 is of a conventional A/D converter 
based on the norm of minimizing quantization distortion. 
[0024] The pixel data output from the A/D converter 2 
is supplied via a delay circuit 3 used for simultaneous 

45 action to a requantizing circuit 4 where each of the pixel 
sample data is requantized in the form of an adaptive 
code having the number of bits less than or equal to 1 0 
bits in a manner to be described later. 
[0025] The pixel data output from the A/D converter 2 

50 is supplied to a class sorting circuit 5. The class sorting 
circuit 5 comprises a blocking circuit 51 , a patterning cir- 
cuit 52 and a sort deciding circuit 53. The blocking circuit 
51 forms a block based on nine pixels shown in FIG. 2, 
for example, in which a marked pixel processed by the 

55 requantizing circuit 4 is set as the center. 

[0026] The nine pixels are the very ones to be laid out 
or arranged on the screen and comprise three pixels 
which are arranged along a line L(n-I) provided one line 
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ahead of a line L (n) including the pixel to be marked 
and which are situated in positions spatially near the pix- 
el, the pixel arranged along the line L(n) and two pixels 
situated before and after the pixel, and three pixels 
which are arranged along a line L(n+I) provided one line 
after as seen from the line (n) including the pixel and 
which are situated in positions spatially near the pixel. 
[0027] Next, the patterning circuit 52 converts the 
block comprised of the nine pixels into data convenient 
to decide to what kind of pixel pattern the block corre- 
sponds. In the present embodiment, as shown in FIG. 
3, the minimum value MIN of values of the pixels in the 
block is subtracted from the maximum value MAX of the 
values to determine a dynamic range DR. Further, the 
dynamic range DR is uniformly divided into two corre- 
sponding to level ranges W1 and W2, and one-bit codes 
"0" and "1" are respectively set to the level ranges W1 
and W2. Thereafter, each pixel is represented in the 
form of the one-bit code depending on determining to 
which level range of the W1 and W2 each of the nine 
pixels in the block belongs. That is, each pixel data is 
requantized in the form of one bit data. 
[0028] Thus, a set of the nine pixels, each of which is 
represented in the form of one bit, can be regarded or 
taken as a predetermined pattern comprised of "0" and 
"1" in a two-dimensional space. Patterning information 
about the block is supplied to the sort deciding circuit 
53. The sort deciding circuit 53 decides, based on the 
information supplied from the patterning circuit 52, to 
which pixel pattern the corresponding pixel to be marked 
belongs to thereby effect a class sorting process. As a 
result, its class sort is decided. The sort deciding circuit 
53 classifies or divides the pixel into a class such as a 
flat portion in which variations in time and space are low, 
an edge (outline) of a predetermined image, an ex- 
treme-value portion much different from other portions, 
or the like. Thereafter, the sort deciding circuit 53 out- 
puts information indicative of the result of division there- 
from. Further, the sort deciding circuit 53 supplies the 
information to the requantizing circuit 4. 
[0029] The delay circuit 3 provides a delay time inter- 
val corresponding to a time interval required for the class 
sorting circuit 5 to electrically process the pixel to be 
marked. 10-bit data for the pixel to be marked and the 
information indicative of the result of division are made 
concurrent and supplied to the requantizing circuit 4. 
[0030] The requantizing circuit 4 is supplied with an 
image-quality switching signal QSW and a number-of- 
bits switching signal BSW. In the present embodiment, 
the image-quality switching signal QSW is of a signal 
determined depending on the switching action of a 
changeover switch (not shown) having switching posi- 
tions for the fidelity of each pixel (minimal quantization 
of quantization distortion for each pixel unit, which is 
similar to the conventional example), serious consider- 
ation of a visual characteristic, enhancement, edge en- 
hancement, etc. Further, the number-of-bits switching 
signal BSW is of a signal for setting the number of bits 



less than or equal to 10 bits or the number of bits less 
than or equal to 8 bits in the present embodiment de- 
pending on the switching action of a number-of-bits 
changeover switch (not shown). 
5 [0031] When the switching position for the pixel fidel- 
ity is selected based on the image-quality switching sig- 
nal QSW, the requantizing circuit 4 requantizes pixel da- 
ta based on the number of bits designated or specified 
in accordance with the number-of-bits switching signal 
10 BSW. When 8 bits are specified in accordance with the 
number-of-bits switching signal BSW, for example, the 
requantizing circuit 4 outputs the eight leftmost bits of 
the 1 0-bit data supplied thereto from the delay circuit 3. 
[0032] On the other hand, when the switching position 
15 for the serious consideration of the visual characteristic 
is selected based on the image-quality switching signal 
QSW, the requantizing circuit 4 requantizes pixel data 
into an adaptive code coincident with the visual charac- 
teristic as will be described below. That is, when an pixel 
20 sorted as being the flat portion by the class sorting circuit 
5 is selected, for example, the pixel is quantized to an 
adaptive code in which a difference in time between the 
pixel and the previous pixel has been taken into consid- 
eration. Even in this case, the number of bits corre- 
25 sponding to an output code is decided based on the 
number-of-bits switching signal BSW. 
[0033] FIG. 4 is a block diagram of a requantizing cir- 
cuit for quantizing a pixel sorted as being a flat portion 
by the class sorting circuit 5 when the switching position 
30 for the serious consideration of the visual characteristic 
is selected. 

[0034] Pixel data input from an input terminal 11 is 
supplied to a code selecting circuit 12 from which the 
number of bits selected in response to the number-of- 
35 bits switching signal BSW, e.g., a 8-bit output code is 
taken out. However, an operation for deciding which 
code should be outputted is controlled based on a con- 
trol signal DT to be described later. 
[0035] That is, the pixel data input from the input ter- 
40 minal 11 is suppled to a subtraction circuit 15 through a 
one-pixel sample type delay circuit 14 and directly sup- 
plied to the subtraction circuit 15. As a result, a differ- 
ence Ar in time between the pixel to be marked and the 
previous pixel is obtained. 
45 [0036] Further, the 8-bit output code produced from 
the code selecting circuit 12 is suppled via a one-pixel 
sample type delay circuit 1 7 to a local decoder 1 8 where 
it is converted into a 10-bit decode level. Next, each of 
subtraction circuits B1 through B256 subtracts the 1 0-bit 
50 decode level produced from the local decoder 18 from 
each of decode representative levels which are supplied 
from a decode representative level generating circuit 1 9 
and in which values corresponding to 256 steps selecta- 
ble by the 8-bit code are represented in the form of 10 
55 bits to thereby obtain each of expected differences D1 
through D256 between a decode level of a pixel prior to 
the pixel to be marked and individual decode represent- 
ative levels corresponding to 256. 
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[0037] Outputs corresponding to the differences A1 
through A256, which are produced from the subtraction 
circuits B1 through B256, are supplied to their corre- 
sponding subtraction circuits A1 through A256 where 
differences between the output Ar produced from the 
subtraction circuit 15 and the individual outputs A1 
through A256 are calculated. Outputs C1 through C256 
corresponding to the differences, which are produced 
from the subtraction circuits A1 through A256, are sup- 
plied to a minimum value detecting circuit 1 6 where the 
minimum one of the outputs C1 through C256 is detect- 
ed. Thereafter, the detected output is supplied to the 
code selecting circuit 12 as the control signal DT. The 
minimum differential output C means that the amount of 
change in the expected value is nearest to the amount 
of change Ar in the true value. A code in which a decode 
representative level related to the minimum one of the 
differential outputs C1 through C256 is represented in 
the form of 8 bits, is output from the code selecting circuit 
12. 

[0038] According to the above quantization with re- 
spect to the serious consideration of the visual charac- 
teristic, an image signal indicated by a solid line a in FIG. 
6 is adaptively coded (quantized) as indicated by a solid 
line c (line formed by connecting points corresponding 
to A in FIG. 6 to each other) in FIG. 6 upon decoding the 
image signal so that the flat portion is formed like the 
visual characteristic. At this time, the number of bits cor- 
responds to the number of bits designated based on the 
number-of-bits switching signal. 

[0039] The above process shows the case where the 
output number of bits quantized by the requantizing cir- 
cuit 4 is 8 bits. Even when the number of bits below the 
8 bits is specified, it is needless to say that the above 
process is effected. Therefore, the number-of-bits 
switching signal BSW is also supplied to each of the de- 
code representative level generating circuit 19 and the 
minimum value detecting circuit 16. The decode repre- 
sentative level generating circuit 1 9 outputs decode rep- 
resentative levels (where the number of bits is 10) of 
steps corresponding to the number of bits selected 
based on the number-of-bits switching signal BSW to 
their corresponding subtraction circuits B1 through B 
(the number of steps corresponding to the number of 
bits). Further, the minimum value detecting circuit 1 6 de- 
tects only outputs supplied from the subtraction circuits 
A1 through A (the number of steps corresponding to the 
number of bits). 

[0040] When the switching position for the edge en- 
hancement is selected based on the image-quality 
switching signal QSW, the requantizing circuit 4 adap- 
tively requantizes the pixel subjected to the class sorting 
as being the edge portion by the class sorting circuit 5 
into a quantization code like that provides outline or con- 
tour enhancement when the original signal shown in 
FIG. 5A is decoded as shown in FIG. 5B. 
[0041] The pixel data requantized in the above-de- 
scribed manner is converted into serial data by a paral- 



lel-to-serial converting circuit 6 and the converted serial 
data is output to an output terminal 7. 
[0042] In the above embodiment, the quantized 
number of bits of the pixel data obtained at the output 

5 terminal 7 is represented as a constant value switchably 
set based on the number-of-bits switching signal BSW. 
However, the number of bits may be changed for each 
pixel depending on the result of division by the class 
sorting circuit. For example, the edge of the image may 

10 be outputted on a high bit basis and the flat portion may 
be outputted on a low bit basis. In this case, the number 
of bits to be output may be changed in the following man- 
ner. That is, the output of the parallel-to-serial convert- 
ing circuit 6 is supplied to a bit-rate monitoring circuit 

15 where the bit rate of pixel data for each field or each 
frame, for example, is detected. Further, the output of 
the bit-rate monitoring circuit is fed back to the requan- 
tizing circuit 4 to thereby change the output number of 
bits about the pixel data requantized by the requantizing 

20 circuit 4 in such a manner that the bit rate to be trans- 
mitted is held constant in the case of a block unit of a 
predetermined quantity of data or in the case of either 
one field unit or one frame unit. 

[0043] Having now fully described the invention, it will 
25 be apparent to those skilled in the art that many changes 
and modifications can be made without departing from 
the scope of the invention as defined in the appended 
claims. 



30 

Claims 



35 



An apparatus for converting an input analog video 
signal to a digital code, comprising: 



an A/D converter (2) for converting the input an- 
alog video signal into a first quantization code 
having a first number of bits; 
class sorting means (5) for receiving said first 

40 quantization code from said A/D converter and 

for detecting a characteristic of a plurality of pix- 
els including a pixel to be marked and for de- 
termining a class corresponding to said pixel to 
be marked from a plurality of predetermined 

45 classes based upon said characteristic; and 

quantizing means (4) for receiving said first 
quantization code produced from said A/D con- 
verter and the class determined by said class 
sorting means and for adaptively converting 

50 said first quantization code of said pixel to be 

marked into a second quantization code corre- 
sponding to said class determined by said class 
sorting means and having a second number of 
bits smaller than or equal to the first number of 

55 bits; 

characterised in that 

said characteristic detected by said class sort- 
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5. 



ing means corresponds to a pattern of values based 
on said first quantization code corresponding to 
said pixel to be marked and said first quantization 
code corresponding to each of said plurality of pix- 
els provided near the periphery of said pixel. s 

The apparatus according to claim 1, wherein said 
quantizing means receives an image-quality 
switching signal which designates an image quality 
characteristic of an image and adaptively converts 10 
said first quantization code of said pixel to be 
marked into the second quantization code based on 
said class determined by said class sorting means 
and said image-quality switching signal. 

15 

The apparatus according to claim 1, wherein said 
plurality of predetermined classes includes at least 
one of a class corresponding to a flat portion in 
which luminance variation is relatively low, a class 
corresponding to an edge portion, and a class cor- 20 
responding to an extreme-value portion. 

The apparatus according to claim 1, wherein said 
quantizing means receives a bit switching signal 
which designates a number of bits and wherein said 25 7. 
quantizing means adaptively converts said first 
quantization code into said second quantization 
code having a second number bits smaller than the 
first number of bits based on said bit switching sig- 
nal. 30 

The apparatus according to claim 2, wherein said 
quantizing means receives a bit switching signal 
which designates a number of bits and wherein said 
quantizing means adaptively converts said first 35 
quantization code into said second quantization 
code having a second number of bits smaller than 
the first number of bits based on said bit switching 
signal. 

40 

Apparatus according to claim 1 , wherein said quan- 
tizing means comprises: 

first difference generating means for making a 
difference between said pixel to be marked and 45 
a pixel prior to said pixel to be marked so as to 
generate a first differential value; 
representative code generating means for gen- 
erating a plurality of kinds of codes each repre- 
sented in the form of the second number of bits; so 
code outputting means supplied with said first 
quantization code, for converting said first 
quantization code into said second quantiza- 8. 
tion code having the second number of bits and 
outputting the converted second quantization 55 
code therefrom; 

a local decoder for decoding said second quan- 
tization code output from said code outputting 



means to the code having the first number of 
bits; 

second difference generating means supplied 
with the output of said local decoder and the 
plurality of kinds of codes output from said rep- 
resentative code generating means and for 
making differences between said output and 
said plurality of kinds of codes so as to generate 
a plurality of second differential values; 
third difference generating means for making 
differences between said first differential value 
and said plurality of second differential values 
so as to generate a plurality of third differential 
values; and 

detecting means for detecting the minimum one 
of said plurality of third differential values, 
whereby said code outputting means is control- 
led based on the result of detection by said de- 
tecting means when the plurality of pixels in- 
cluding said pixel to be marked are divided into 
a class corresponding to a flat portion having a 
reduced variation in luminance by said class 
sorting means. 

A method for converting an input analog video sig- 
nal to a digital code, comprising the steps of: 

converting the input analog video signal into a 
first quantization code having a first number of 
bits; 

receiving said first quantization code and de- 
tecting a characteristic of a plurality of pixels in- 
cluding a pixel to be marked; 
determining a class corresponding to said pixel 
to be marked from a plurality of predetermined 
classes, based on said characteristic; 
receiving said first quantization code and the 
determined class; and 

adaptively converting said first quantization 
code of said pixel to be marked into a second 
quantization code corresponding to said deter- 
mined class and having a second number of 
bits smaller than or equal to the first number of 
bits; characterised in that 
said characteristic detected corresponds to a 
pattern of values based on said first quantiza- 
tion code corresponding to said pixel to be 
marked and said first quantization code corre- 
sponding to each of said plurality of pixels pro- 
vided near the periphery of said pixel to be 
marked. 

A method according to claim 7, further comprising 
the step of receiving an image-quality switching sig- 
nal which designates an image quality characteris- 
tic of an image and wherein the converting step 
adaptively converts said first quantization code of 
said pixel to be marked into the second quantization 
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code based on said determined class and said im- 
age-quality switching signal. 

9. A method according to claim 7, wherein said plural- 
ity of predetermined classes includes at least one s 
of a class corresponding to a flat portion in which 
luminance variation is relatively low, a class corre- 
sponding to an edge portion, and a class corre- 
sponding to an extreme-value portion. 

w 

10. A method according to claim 7, further comprising 
the step of receiving a bit switching signal which 
designates a number of bits and wherein the con- 
verting step adaptively converts said first quantiza- 
tion code into said second quantization code having is 
a second number of bits smaller than the first 
number of bits based on said bit switching signal. 

11. A method according to claim 8, further comprising 

the step of receiving a bit switching signal which 20 
designates a number of bits and wherein the con- 
verting step adaptively converts said first quantiza- 
tion code into said second quantization code having 
a second number of bits smaller than the first 
number of bits based on said bit switching signal. 25 

12. A method according to claim 7, further comprising 
the steps of: 

receiving a bit switching signal to thereby select 30 
a second number of bits of said second quan- 
tization code based on said bit switching signal, 
and wherein 

said step of adaptively converting comprises 
the steps of: 35 
making a difference between said pixel to be 
marked and a pixel prior to said pixel to be 
marked so as to generate a first differential val- 
ue; 

generating a plurality of kinds of codes each 40 
represented in the form of the second number 
of bits; 

receiving said first quantization code, convert- 
ing said first quantization code into said second 
quantization code having the second number 45 
of bits and outputting the converted second 
quantization code therefrom; 
decoding said second quantization code output 
from said code outputting means to the code 
having the first number of bits; so 
receiving an output produced from said local 
decoder and the plurality of kinds of codes out- 
put from said representative code generating 
means and making differences between said 
output and said plurality of kinds of codes so as 55 
to generate a plurality of second differential val- 
ues; 

making differences between said first differen- 



tial value and said plurality of second differen- 
tial values so as to generate a plurality of third 
differential values; and 

detecting the minimum one of said plurality of 
third differential values, 

whereby said code outputting means is control- 
led based on the result of detection by said de- 
tecting means when the plurality of pixels in- 
cluding said pixel to be marked are divided into 
a class corresponding to a flat portion having a 
reduced variation in luminance by said class 
sorting means. 

Patentanspruche 

1. Vorrichtung zum Umwandeln eines analogen Ein- 
gangs-Videosignals in einen digitalen Kode, die 
umfaRt: 

einen A/D-Wandler (2) zum Umwandeln des 
analogen Eingangs-Videosignals in einen er- 
sten Quantisierungskode, der eine erste An- 
zahl von Bits hat, 

ein Klassensortiermittel (5) zum Empfangen 
des ersten Quantisierungskodes von dem A/D- 
Wandler und zum Erfassen eines Merkmals ei- 
ner Vielzahl von Pixeln, die ein Pixel enthalt, 
das zu markieren ist, und zum Bestimmen einer 
Klasse, die dem Pixel entspricht, das zu mar- 
kieren ist, aus einer Vielzahl vorbestimmter 
Klassen auf der Grundlage des Merkmals und 
ein Quantisierungsmittel (4) zum Empfangen 
des ersten Quantisierungskodes, der von dem 
A/D-Wandler erzeugt ist, und der Klasse, die 
durch das Klassensortiermittel bestimmt ist, 
und zum adaptiven Umwandeln des ersten 
Quantisierungskodes des Pixels, das zu mar- 
kieren ist, in einen zweiten Quantisierungsko- 
de, welcher der durch das Klassensortiermittel 
bestimmten Klasse entspricht und eine zweite 
Anzahl von Bits hat, die kleiner als die oder 
gleich der ersten Anzahl von Bits ist, 

dadurch gekennzeichnet, daB 

das Merkmal, welches durch das Klassensor- 
tiermittel erfaGt ist, einem Muster von Werten ent- 
spricht, das auf dem ersten Quantisierungskode, 
der dem Pixel entspricht, das zu markieren ist, und 
dem ersten Quantisierungskode basiert, der jedem 
der Vielzahl von Pixeln entspricht, die nahe der Pe- 
ripherie des Pixels vorgesehen sind. 



2. Vorrichtung nach Anspruch 1 , wobei das Quantisie- 
rungsmittel ein Bildqualitatsschaltsignal empfangt, 
das ein Bildqualitatsmerkmal eines Bildes bezeich- 
net und adaptiv den ersten Quantisierungskode des 
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Pixels, das zu markieren ist, in den zweiten Quan- 
tisierungskode umwandelt, der auf der durch das 
Klassensortiermittel bestimmten Klasse und dem 
Bildqualitatsschaltsignal basiert. 

5 

Vorrichtung nach Anspruch 1, wobei die Vielzahl 
von vorbestimmten Klassen zumindest eine von ei- 
ner Klasse, die einem kontrastlosen Teil entspricht, 
in dem die Leuchtdichtenvariation relativ niedrig ist, 
einer Klasse, die einem Randteil entspricht, und ei- 10 
ner Klasse, die einem Extremwertteil entspricht, 
enthalt. 

Vorrichtung nach Anspruch 1 , wobei das Quantisie- 
rungsmittel ein Bitschaltsignal empfangt, das eine 15 
Anzahl von Bits bezeichnet, und wobei das Quan- 
tisierungsmittel auf der Grundlage des Bitschaltsi- 
gnals adaptiv den ersten Quantisierungskode in 
den zweiten Quantisierungskode umwandelt, der 
eine zweite Anzahl von Bits hat, die kleiner als die 20 
erste Anzahl von Bits ist. 

Vorrichtung nach Anspruch 2, wobei das Quantisie- 
rungsmittel ein Bitschaltsignal empfangt, das eine 
Anzahl von Bits bezeichnet, und wobei das Quan- 25 
tisierungsmittel auf der Grundlage des Bitschaltsi- 
gnals adaptiv den ersten Quantisierungskode in 
den zweiten Quantisierungskode umwandelt, der 
eine zweite Anzahl von Bits hat, die kleiner als die 
erste Anzahl von Bits ist. 30 

Vorrichtung nach Anspruch 1 , wobei das Quantisie- 
rungsmittel umfaBt: 

ein erstes Differenzerzeugungsmittel zum Bil- 35 
den einer Differenz zwischen dem Pixel, das zu 
markieren ist, und einem Pixel vor dem Pixel, 
das zu markieren ist, um auf diese Weise einen 
ersten Differenzwert zu erzeugen, 
ein Darstellungskodeerzeugungsmittel zum Er- 40 
zeugen einer Vielzahl von Arten von Kodes, 
wovon jeder in der Form der zweiten Anzahl 
von Bits dargestellt ist, 

ein Kodeausgabemittel, dem der erste Quanti- 
sierungskode zugefuhrt wird, zum Umwandeln 45 
des ersten Quantisierungskodes in den zwei- 
ten Quantisierungskode, der die zweite Anzahl 
von Bits hat, und zum Ausgeben des umge- 
wandelten zweiten Quantisierungskodes aus 
diesem, so 
einen lokalen Dekoder zum Dekodieren des 
zweiten Quantisierungskodes, der von dem 
Kodeausgabemittel ausgegeben ist, zu dem 
Kode, der die erste Anzahl von Bits hat, 
ein zweites Differenzerzeugungsmittel, dem 55 
das Ausgangssignal des lokalen Dekoders und 
die Vielzahl von Arten von Kodes, die von dem 
Darstellungskodeerzeugungsmittel ausgege- 



ben sind, zugefuhrt werden, zum Bilden von 
Differenzen zwischen dem Ausgangssignal 
und der Vielzahl von Arten von Kodes, um auf 
diese Weise eine Vielzahl von zweiten Diffe- 
renzwerten zu erzeugen, 
ein drittes Differenzerzeugungsmittel zum Bil- 
den von Differenzen zwischen dem ersten Dif- 
ferenzwert und der Vielzahl von zweiten Diffe- 
renzwerten, um auf diese Weise ein Vielzahl 
von dritten Differenzwerten zu erzeugen, und 
ein Erfassungsmittel zum Eriassen des mini- 
malen der Vielzahl von dritten Differenzwerten, 
wodurch das Kodeausgabemittel auf der 
Grundlage des Ergebnisses der Erfassung 
durch das Erfassungsmittel gesteuert wird, 
wenn die Vielzahl von Pixeln, die das Pixel ent- 
halt, das zu markieren ist, durch das Klassen- 
sortiermittel in eine Klasse eingeteilt ist, die ei- 
nem kontrastlosen Teil entspricht, der eine ver- 
ringerte Variation der Leuchtdichte aufweist. 

7. Verfahren zum Umwandeln eines analogen Ein- 
gangs-Videosignals in einen digitalen Kode, das 
Schritte umfaBt zum 

Umwandeln des analogen Eingangs-Videosi- 
gnals in einen ersten Quantisierungskode, der 
eine erste Anzahl von Bits hat, 
Empfangen des ersten Quantisierungskodes 
und Erfassen eines Merkmals einer Vielzahl 
von Pixeln, die ein Pixel enthalt, das zu markie- 
ren ist, 

Bestimmen einer Klasse, die dem Pixel ent- 
spricht, das zu markieren ist, aus einer Vielzahl 
vorbestimmter Klassen auf der Grundlage des 
Merkmals, 

Empfangen des ersten Quantisierungskodes 
und der bestimmten Klasse und 
adaptiven Umwandeln des ersten Quantisie- 
rungskodes des Pixels, das zu markieren ist, in 
einen zweiten Quantisierungskode, welcher 
der bestimmten Klasse entspricht und eine 
zweite Anzahl von Bits hat, die kleiner als die 
oder gleich der ersten Anzahl von Bits ist, 

dadurch gekennzeichnet, daB 

das Merkmal, welches erfaBt ist, einem Mu- 
ster von Werten entspricht, das auf dem ersten 
Quantisierungskode, der dem Pixel entspricht, das 
zu markieren ist, und dem ersten Quantisierungs- 
kode basiert, derjedem der Vielzahl von Pixeln ent- 
spricht, die nahe der Peripherie des Pixels, das zu 
markieren ist, vorgesehen sind. 

8. Verfahren nach Anspruch 7, das ferner einen Schritt 
umfaBt zum Empfangen eines Bildqualitatsschalt- 
signals, das ein Bildqualitatsmerkmal eines Bildes 
bezeichnet, wobei der Umwandlungsschritt auf der 
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Grundlage der bestimmten Klasse und des Bildqua- 
litatsschaltsignals adaptiv den ersten Quantisie- 
rungskode des Pixels, das zu markieren ist, in den 
zweiten Quantisierungskode umwandelt. 

5 

9. Verfahren nach Anspruch 7, wobei die Vielzahl von 
vorbestimmten Klassen zumindest eine von einer 
Klasse, die einem kontrastlosen Teil entspricht, in 
dem die Leuchtdichtenvariation relativ niedrig ist, 
einer Klasse, die einem Rand-teil entspricht, und ei- 10 
ner Klasse, die einem Extremwertteil entspricht, 
enthalt. 

10. Verfahren nach Anspruch 7, dasferner einen Schritt 
umfaBt zum Empfangen eines Bitsschaltsignals, 15 
das eine Anzahl von Bits bezeichnet, wobei der Um- 
wandlungsschritt auf der Grundlage des Bitschalt- 
signals adaptiv den ersten Quantisierungskode in 
den zweiten Quantisierungskode umwandelt, der 
eine zweite Anzahl von Bits hat, die kleiner als die 20 
erste Anzahl von Bits ist. 

11. Verfahren nach Anspruch 8, dasferner einen Schritt 
umfaBt zum Empfangen eines Bitsschaltsignals, 
das eine Anzahl von Bits bezeichnet, wobei der Urn- 25 
wandlungsschritt auf der Grundlage des Bitschalt- 
signals adaptiv den ersten Quantisierungskode in 
den zweiten Quantisierungskode umwandelt, der 
eine zweite Anzahl von Bits hat, die kleiner als die 
erste Anzahl von Bits ist. 30 

12. Verfahren nach Anspruch 7, dasferner Schritte um- 
faBt zum 

Empfangen eines Bitschaltsignals, um dadurch 35 
eine zweite Anzahl von Bits des zweiten Quan- 
tisierungskodes auf der Grundlage des Bit- 
schaltsignals auszuwahlen, wobei 
der Schritt zum adaptiven Umwandeln Schritte 
umfaBt zum 40 
Bilden einer Differenz zwischen dem Pixel, das 
zu markieren ist, und einem Pixel vor dem Pi- 
xel, das zu markieren ist, um auf diese Weise 
einen ersten Differenzwert zu erzeugen, 
Erzeugen einer Vielzahl von Arten von Kodes, 45 
wovon jeder in der Form der zweiten Anzahl 
von Bits dargestellt ist, 

Empfangen des ersten Quantisierungskodes, 
Umwandeln des ersten Quantisierungskodes 
in den zweiten Quantisierungskode, der die so 
zweite Anzahl von Bits hat, und Ausgeben des 
umgewandelten zweiten Quantisierungskodes 
daraus, 

Dekodieren des zweiten Quantisierungskodes, 
der von dem Kodeausgabemittel ausgegeben 55 
ist, zu dem Kode, der die erste Anzahl von Bits 
hat, 

Empfangen eines Ausgangssignals, das von 



dem lokalen Dekoder erzeugt ist, und der Viel- 
zahl von Arten von Kodes, die von dem Darstel- 
lungskodeerzeugungsmittel ausgegeben sind, 
und Bilden von Differenzen zwischen dem Aus- 
gangssignal und der Vielzahl von Arten von Ko- 
des, um auf diese Weise eine Vielzahl von 
zweiten Differenzwerten zu erzeugen, 
Bilden von Differenzen zwischen dem ersten 
Differenzwert und der Vielzahl von zweiten Dif- 
ferenzwerten, um auf diese Weise eine Vielzahl 
von dritten Differenzwerten zu erzeugen, und 
Erfassen des minimalen der Vielzahl von drit- 
ten Differenzwerten, 

wodurch das Kodeausgabemittel auf der 
Grundlage des Ergebnisses der Erfassung 
durch das Erfassungsmittel gesteuert wird, 
wenn die Vielzahl von Pixeln, die das Pixel ent- 
halt, das zu markieren ist, durch das Klassen- 
sortiermittel in eine Klasse eingeteilt ist, die ei- 
nem kontrastlosen Teil entspricht, der eine ver- 
ringerte Variation der Leuchtdichte aufweist. 



Revendi cat ions 

1. Appareil pour convertir un signal video analogique 
d'entree selon un code numerique, comprenant : 

un convertisseur A/N (2) pour convertir le signal 
video analogique d'entree selon un premier co- 
de de quantification comportant un premier 
nombre de bits ; 

un moyen de tri de classe (5) pour recevoir ledit 
premier code de quantification en provenance 
dudit convertisseur A/N et pour detecter une 
caracteristique d'une pluralite de pixels incluant 
un pixel a reperer et pour determiner une classe 
correspondant audit pixel a reperer a partir 
d'une pluralite de classes predetermines sur 
la base de ladite caracteristique ; et 
un moyen de quantification (4) pour recevoir le- 
dit premier code de quantification produit de- 
puis ledit convertisseur A/N et la classe deter- 
mined par ledit moyen de tri de classe et pour 
convertir de maniere adaptative ledit premier 
code de quantification dudit pixel a reperer se- 
lon un second code de quantification corres- 
pondant a ladite classe determined par ledit 
moyen de tri de classe et comportant un second 
nombre de bits inferieur ou egal au premier 
nombre de bits, 

caracterise en ce que : 

ladite caracteristique detected par ledit 
moyen de tri de classe correspond a un motif de 
valeurs qui est base sur ledit premier code de quan- 
tification correspondant audit pixel a reperer et sur 
ledit premier code de quantification correspondant 
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a chacun de ladite pluralite de pixels produits a 
proximite de la peripheric dudit pixel. 

2. Appareil selon la revendication 1 , dans lequel ledit 
moyen de quantification recoit un signal de commu- 
tation de qualite d'image qui designe une caracte- 
ristique de qualite d'image d'une image et convertit 
de maniere adaptative ledit premier code de quan- 
tification dudit pixel a reperer selon le second code 
de quantification sur la base de ladite classe deter- 
minee par ledit moyen de tri de classe et sur la base 
dudit signal de commutation de qualite d'image. 

3. Appareil selon la revendication 1, dans lequel les 
classes de ladite pluralite de classes predetermi- 
nes incluent au moins une classe prise parmi une 
classe correspondant a une partie plane dans la- 
quelle une variation de luminance est relativement 
faible, une classe correspondant a une partie de 
bord et une classe correspond a une partie de va- 
leur extreme. 

4. Appareil selon la revendication 1 , dans lequel ledit 
moyen de quantification recoit un signal de commu- 
tation de bits qui designe un nombre de bits et dans 
lequel ledit moyen de quantification convertit de 
maniere adaptative ledit premier code de quantifi- 
cation selon ledit second code de quantification 
comportant un second nombre de bits inferieur au 
premier nombre de bits sur la base dudit signal de 
commutation de bits 

5. Appareil selon la revendication 2, dans lequel ledit 
moyen de quantification recoit un signal de commu- 
tation de bits qui designe un nombre de bits et dans 
lequel ledit moyen de quantification convertit de 
maniere adaptative ledit premier code de quantifi- 
cation selon ledit second code de quantification 
comportant un second nombre de bits inferieur au 
premier nombre de bits sur la base dudit signal de 
commutation de bits. 

6. Appareil selon la revendication 1 , dans lequel ledit 
moyen de quantification comprend : 

un premier moyen de generation de difference 
pour produire une difference entre ledit pixel a 
reperer et un pixel avant ledit pixel a reperer de 
maniere a generer une premiere valeur 
differentielle ; 

un moyen de generation de code representatif 
pour generer une pluralite de types de codes 
dont chacun est represents sous la forme du 
second nombre de bits ; 
un moyen d'emission en sortie de code qui re- 
goit ledit premier code de quantification, pour 
convertir ledit premier code de quantification 
selon ledit second code de quantification com- 



portant le second nombre de bits et pour emet- 
tre en sortie le second code de quantification 
converti depuis ; 

un decodeur local pour decoder ledit second 

5 code de quantification emis en sortie depuis le- 

dit moyen d'emission en sortie de code selon 
le code comportant le premier nombre de bits ; 
un second moyen de generation de difference 
qui recoit la sortie dudit decodeur local et la plu- 

10 ralite de types de codes emis en sortie depuis 

ledit moyen de generation de code representa- 
tif et pour produire des differences entre ladite 
sortie et ladite pluralite de types de codes de 
maniere a generer une pluralite de secondes 

15 valeurs differentielles ; 

un troisieme moyen de generation de differen- 
ce pour produire des differences entre ladite 
premiere valeur differentielle et ladite pluralite 
de secondes valeurs differentielles de maniere 

20 a generer une pluralite de troisiemes valeurs 

differentielles ; et 

un moyen de detection pour detecter le mini- 
mum de ladite pluralite de troisiemes valeurs 
differentielles, 

25 et ainsi, ledit moyen d'emission en sortie de co- 

de est commande sur la base du resultat de de- 
tection par ledit moyen de detection lorsque les 
pixels de la pluralite de pixels incluant ledit pixel 
a reperer sont divises selon une classe qui cor- 

30 respond a une partie plane presentant une va- 

riation de luminance reduite au moyen dudit 
moyen de tri de classe. 

7. Procede pour convertir un signal video analogique 
55 d'entree selon un code numerique, comprenant les 
etapes de : 

conversion du signal video analogique d'entree 
selon un premier code de quantification com- 

40 portant un premier nombre de bits ; 

reception dudit premier code de quantification 
et detection d'une caracteristique d'une plura- 
lite de pixels incluant un pixel a reperer ; 
determination d'une classe correspondant 

45 audit pixel a reperer a partir d'une pluralite de 

classes predeterminees, sur la base de ladite 
caracteristique ; 

reception dudit premier code de quantification 
et de la classe determinee ; et 

50 conversion de maniere adaptative dudit pre- 

mier code de quantification dudit pixel a reperer 
selon un second code de quantification corres- 
pondant a ladite classe determinee et compor- 
tant un second nombre de bits inferieur ou egal 

55 au premier nombre de bits, 

caracterise en ce que : 

ladite caracteristique detectee correspond a 
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un motif de valeurs base sur ledit premier code de 
quantification correspondant audit pixel a reperer et 
sur ledit premier code de quantification correspon- 
dant a chacun de ladite pluralite de pixels produits 
a proximite de la peripherie dudit pixel a reperer. s 

8. Procede selon la revendication 7, comprenant en 
outre I'etape de reception d'un signal de commuta- 
tion de qualite d'image qui designe une caracteris- 
tique de qualite d'image d'une image et dans lequel 10 
I'etape de conversion convertit de maniere adapta- 
tive ledit premier code de quantification dudit pixel 

a reperer selon le second code de quantification sur 
la base de ladite classe determinee et dudit signal 
de commutation de qualite d'image. 15 

9. Procede selon la revendication 7, dans lequel les 
classes de ladite pluralite de classes predetermi- 
nes incluent au moins une classe prise parmi une 
classe correspondant a une partie plane dans la- 20 
quelle une variation de luminance est relativement 
faible, une classe correspondant a une partie de 
bord et une classe correspondant a une partie de 
valeur extreme. 

25 

10. Procede selon la revendication 7, comprenant en 
outre I'etape de reception d'un signal de commuta- 
tion de bits qui designe un nombre de bits et dans 
lequel I'etape de conversion convertit de maniere 
adaptative ledit premier code de quantification se- 30 
Ion ledit second code de quantification comportant 

un second nombre de bits inferieurau premier nom- 
bre de bits sur la base dudit signal de commutation 
de bits. 

35 

11. Procede selon la revendication 8, comprenant en 
outre I'etape de reception d'un signal de commuta- 
tion de bits qui designe un nombre de bits et dans 
lequel I'etape de conversion convertit de maniere 
adaptative ledit premier code de quantification se- 40 
Ion ledit second code de quantification comportant 

un second nombre de bits inferieurau premier nom- 
bre de bits sur la base dudit signal de commutation 
de bits. 

45 

12. Procede selon la revendication 7, comprenant en 
outre les etapes de : 

reception d'un signal de commutation de bits 
pour ainsi selectionner un second nombre de bits 
dudit second code de quantification sur la base du- so 
dit signal de commutation de bits ; et 

dans lequel : 

ladite etape de conversion de maniere adap- 
tative comprend les etapes de : 

55 

constitution d'une difference entre ledit pixel a 
reperer et un pixel avant ledit pixel a reperer de 
maniere a generer une premiere valeur 



differentielle ; 

generation d'une pluralite de types de codes 
dont chacun est represents sous la forme du 
second nombre de bits ; 
reception dudit premier code de quantification, 
conversion dudit premier code de quantification 
selon ledit second code de quantification com- 
portant le second nombre de bits et emission 
en sortie du second code de quantification con- 
verti depuis ; 

decodage dudit second code de quantification 
emis en sortie depuis ledit moyen d'emission 
en sortie de code selon le code comportant le 
premier nombre de bits ; 
reception d'une sortie produite a partir dudit de- 
codeur local et de la pluralite de types de codes 
emis en sortie depuis ledit moyen de genera- 
tion de code representatif et constitution de dif- 
ferences entre ladite sortie et ladite pluralite de 
types de codes de maniere a generer une plu- 
ralite de secondes valeurs differentielles ; 
constitution de differences entre ladite premie- 
re valeur differentielle et ladite pluralite de se- 
condes valeurs differentielles de maniere a ge- 
nerer une pluralite de troisiemes valeurs 
differentielles ; et 

detection du minimum de ladite pluralite de troi- 
siemes valeurs differentielles, 
et ainsi, ledit moyen d'emission en sortie de co- 
de est commande sur la base du resultat de de- 
tection par ledit moyen de detection lorsque les 
pixels de la pluralite de pixels incluant ledit pixel 
a reperer sont divises selon une classe corres- 
pondant a une partie plane presentant une va- 
riation de luminance reduite au moyen dudit 
moyen de tri de classe. 
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